Sleep disturbance and poor sleep quality has been associated with trauma exposure and posttraumatic stress disorder (PTSD) symptoms; however, the associated emotional consequences of sleep disturbance have not been examined within this context (i.e., emotional reactivity, emotion modulation). The current study examined the relationship between sleep disturbance, poor sleep quality, and emotion regulation difficulties. In a sample of college students reporting exposure to at least 1 traumatic event, online survey methodology was used to assess PTSD symptom severity (PTSS), sleep disturbances, including PTSDspecific sleep disturbances, and emotion regulation difficulties. After controlling for PTSS, sleep disturbance and poor sleep quality domains were related to both global and specific difficulties in emotion regulation domains. The findings suggest that sleep disturbance and emotion regulation difficulties associated with PTSD may not be a mere extension of the clinical picture of PTSD. Sleep disturbances following trauma exposure may contribute to emotion regulation difficulties and exacerbate negative consequences. Future research should examine the effects of treatments that simultaneously address sleep disturbances and PTSD symptoms on emotion regulation processes.
Sleep disturbances, such as insomnia and nightmares, have been discussed as the hallmark symptoms of posttraumatic stress disorder (PTSD; Germain, 2013) . Limited research has examined the associated negative consequences that sleep disturbance may have on individuals reporting trauma-related symptoms. Generally, sleep disturbance has been associated with several negative consequences, including problematic emotional reactivity and emotion regulation (Baglioni, Spiegelhalder, Lombardo, & Riemann, 2010) . Emotion regulation difficulties are also strongly associated with PTSD symptoms (Cisler, Olatunji, Feldner, & Forsyth, 2010) ; therefore, it seems warranted to examine the relationship between sleep disturbance and emotion regulation difficulties among individuals reporting trauma exposure and trauma-related symptoms. The current study examined the relationship between sleep disturbances, sleep quality, and emotion regulation difficulties in a sample of college students reporting trauma exposure and subsequent PTSD symptoms.
PTSD-Related Sleep Disturbance
PTSD is a severe psychological reaction that may develop following exposure to a traumatic event (American Psychiatric Association [APA], 2013) . Trauma exposure can vary widely, but is currently defined as an event in which there is a risk of actual or threatened death, serious injury, sexual violence, or the witnessing/ learning of such an event happening to another (APA, 2013) . Sleep disturbance subsequent to trauma exposure is common and may contribute to the development of the disorder, although the mechanisms are not well understood (Harvey & Bryant, 1998; Harvey, Jones, & Schmidt, 2003; Marcks, Weisberg, Edelen, & Keller, 2010) . Further, sleep disturbances are part of the symptom criteria of PTSD, signifying the important contribution that sleep disturbance has on defining the disorder.
The current definition of PTSD includes clusters of symptoms, where sleep disruption and nightmares are two of the most common symptoms of PTSD across two different clusters (APA, 2013) . In fact, up to 70% of individuals diagnosed with PTSD report some form of sleep-related problems (Ohayon & Shapiro, 2000) . Specific sleep disturbances, such as difficulty initiating or maintaining sleep, are the most commonly reported PTSD symptoms (Glaubman, Mikulincer, Porat, Wasserman, & Birger, 1990; Inman, Silver, & Doghramji, 1990) . While laboratory findings are inconsistent as to whether there are sleep architectural differences between PTSD and non-PTSD samples, such as disruptions in REM sleep (see Germain, 2013, for review) , there is overwhelming support that subjective complaints of sleep disturbances are associated with PTSD (Lamarche & De Koninck, 2007; Spoormaker & Montgomery, 2008) . The association between sleep disturbances and other common PTSD-related experiences, such as emotion dysregulation, has not been extensively examined. However, outside the context of trauma, there is research evidence to support a relationship between sleep disturbance and alterations in emotional reactivity and emotion modulation.
Emotional Consequences of Sleep Disturbance
Sleep disturbance, and, more broadly, poor sleep quality, are associated with several negative emotional consequences (see, e.g., Baglioni et al., 2010; Deliens, Gilson, & Peigneux, 2014) . Sleep disturbances, such as sleep disruption and deprivation, are associated with changes in emotional reactivity, such as selfreported reactions to negatively valenced stimuli (Leotta, Carskadon, Acebo, Seifer, & Quinn, 1997; Wagner, Fischer, & Born, 2002) , a negative emotion bias for neutral stimuli (Tempesta et al., 2010) , and increases in negative affect and mood deterioration (Kahn-Greene, Killgore, Kamimori, Balkin, & Killgore, 2007) . Poor sleep quality is also associated with heightened emotional reactivity and difficulties with emotion modulation, likely through alterations in cognitive processes that may impact reappraisal (Baglioni et al., 2010; Mauss, Troy, & LeBourgeois, 2013) . Given that sleep disturbance is a common experience following trauma exposure and may be a risk factor for the subsequent development of PTSD (Babson & Feldner, 2010; Germain, 2013; Harvey et al., 2003; Marcks et al., 2010) , it is important to understand how emotional reactivity and emotion regulation are associated with sleep disturbances subsequent to trauma exposure.
Emotion Regulation, Sleep Disturbance, and PTSD Symptoms
Previous research supports a relationship between maladaptive emotion regulation and PTSD symptoms (see, e.g., Cisler et al., 2010) . Emotion regulation difficulties have been implicated in both the development (Bardeen, Kumpula, & Orcutt, 2013) and maintenance of the disorder (Badour & Feldner, 2013; Fairholme et al., 2013; Tull, Barrett, McMillan, & Roemer, 2007) . The theoretical underpinnings for the development and maintenance of PTSD highlight dysregulation in physiological, cognitive, and emotional processes, but the mechanisms underlying these dysregulations are not well understood (Brewin, Dalgleish, & Joseph, 1996; Ehlers & Clark, 2000; Foa & Kozak, 1986; Frewen & Lanius, 2006) . Given that sleep disturbance is a common experience following trauma exposure and may contribute to the development and maintenance of PTSD, sleep disturbance is an important factor to investigate.
There are reciprocal relationships between emotional reactivity, emotion regulation, and sleep disturbance (Baglioni et al., 2010) ; however, this has not been specifically examined within the context of trauma exposure. There is some evidence to suggest that sleep disturbances existing prior to trauma exposure may contribute to the development of PTSD, that trauma exposure contributes to sleep disturbances, and that both are a risk factors for PTSD development (Babson & Feldner, 2010) . Sleep disturbances may be contributing to the emotion dysregulation, specifically in the form of emotion regulation difficulties, associated with trauma exposure and PTSD symptoms through the effects that sleep disturbances have on emotional processes, such as emotional reactivity and subsequent emotion modulation. Currently, only two studies have examined both sleep disturbance and emotion regulation difficulties within the context of PTSD (Fairholme et al., 2013; Short, Raines, Oglesby, Zvolensky, & Schmidt, 2014) . Fairholme and colleagues (2013) found that both insomnia symptom severity and emotion regulation difficulties contribute a unique variance to PTSS. The study examined the unique contributions to PTSS rather than examining a conjoint or an interactive effect. Short and colleagues (2014) examined the interactive effects of emotion regulation difficulties and insomnia symptom severity and found that individuals with emotion regulation difficulties and higher insomnia symptom severity had the highest PTSS scores. Although these studies do indicate that sleep disturbances and emotion regulation difficulties are important to our understanding of PTSS, the question still remains whether sleep disturbances contribute to emotion regulation difficulties associated with trauma exposure.
Current Study
The current study examined the relationship between sleep disturbances, sleep quality, and emotion regulation difficulties within a sample of college students reporting trauma exposure. PTSS was controlled for in the analyses in order to examine the relationships between sleep disturbances, sleep quality, and emotion regulation difficulties independent of PTSS. It was hypothesized that both sleep disturbances and poor sleep quality would be positively related to emotion regulation difficulties. Exploratory analyses were conducted to examine which domains of emotion regulation difficulties were specifically related to sleep disturbances and poor sleep quality.
Method

Participants
Using online survey methodology, data were collected from a college student sample at a large Midwestern university (N ϭ 947). Participants received partial course credit for participation in departmental research. A subsample of participants (n ϭ 612; 64.6%) reported experiencing at least one traumatic event as defined by the Traumatic Life Events Questionnaire (TLEQ; Kubany, Leisen, Kaplan, Watson, et al., 2000) , which is commensurate with previous research examining trauma exposure among college students (63%; Martin, Cromer, Deprince, & Freyd, 2013) . Only participants who had experienced at least one traumatic event were included in the sample for data analyses.
The sample was predominantly female (82.7%, n ϭ 506) and White/Caucasian (80.4%, n ϭ 492), while 7.8% were Black/ African American, 3.4% were Asian, 0.3% were American Indian, 0.3% were Native Hawaiian or Pacific Islander, and 6.0% chose "Other." Additionally, 2.8% of the sample reported their ethnicity as Hispanic or Latino. The average age of the sample was estimated to be 20.8 years old (n ϭ 150) with 84.7% of the subsample being 22 years old or younger; however, there was missing data for this variable in the larger sample (missing age data for n ϭ 462). Year in school was used as a proxy for age, given that the two variables were moderately correlated in a subsample of the total sample including those without trauma exposure and no missing data (r ϭ .48, n ϭ 234). The majority of the sample used for analyses were freshmen (46.2%), while 20.6% of the sample were sophomores, 20.8% were juniors, and 10.6% were seniors; 1.8% chose "other" or "prefer not to respond." This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Procedure
Participants enrolled in the current study using an online subject pool management system. The study was briefly described as an examination of the relationship between emotion regulation, health behaviors, and physical and mental health outcomes. Once enrolled, participants were given a link to the Internet survey, which began with an online informed consent process. Following electronic consent, participants were advanced to the online survey. After completing the survey, participants were given more information about the study in an online debriefing statement and provided with a list of campus/community counseling agencies.
Measures
Potential covariates. Sex, year in school (used as a proxy for age), race, and previous counseling/therapy experience were examined as possible covariates for inclusion in analyses. Given that a vast majority of the sample was White/Caucasian, race was dummy coded as White versus not White (% White: 0 ϭ nonWhite; 1 ϭ White). Aside from year in school, which was coded as a continuous variable, all other possible covariates were coded as dichotomous variables.
Traumatic Life Events Questionnaire and Distressing Events Questionnaire. Exposure to potentially traumatic events was assessed using the TLEQ (Kubany, Leisen, Kaplan, Watson, et al., 2000) . A list of 22 potentially traumatic events (e.g., physical and sexual assault, military combat, motor vehicle accident) was presented and participants selected the frequency of the occurrence of the event in their lifetime. The final question asked participants to identify the traumatic event that currently causes them the most distress. The list of events is consistent with Criterion A for a diagnosis of PTSD as specified in the DSM-IV-TR (American Psychiatric Association, 2000); however, the experience of fear, helplessness, or horror was not used because this is no longer part of the diagnostic criteria for PTSD. For the current study, participants were included in subsequent analyses if they identified an event that currently caused them distress in the past 30 days, as assessed by the final item of the TLEQ. Therefore, the TLEQ was used as a screening measure for trauma exposure in the current study. The TLEQ has adequate psychometric properties across a range of samples (Kubany, Leisen, Kaplan, Watson, et al., 2000) . Frequencies of traumatic event exposure are presented in Table 1 .
Following the TLEQ, participants completed the Distressing Events Questionnaire (DEQ; Kubany, Leisen, Kaplan, & Kelly, 2000) . The DEQ is a 17-item self-report measure used to assess PTSS experienced in the past 30 days according to the diagnostic criteria of the DSM-IV-TR (American Psychiatric Association, 2000). The severity of each symptom is assessed on a 5-point scale (0 ϭ absent or did not occur to 4 ϭ present to a severe or extreme degree). For the current study a diagnosis of PTSD was not corroborated with additional methodology; therefore, the DEQ score represents PTSS as opposed to a PTSD diagnosis or the severity of PTSD specifically. The DEQ has demonstrated excellent psychometric properties in previous research (Kubany, Leisen, Kaplan, Watson, et al., 2000) .
Difficulties in Emotion Regulation Scale. Emotion regulation difficulties were assessed using the Difficulties in Emotion Regulation Scale (DERS; Gratz, & Roemer, 2004) . The DERS is a 36-item, self-report measure that assesses difficulties in emotion regulation across six domains: nonacceptance of emotional experiences, difficulty engaging in goal-directed behavior, limited access to strategies for emotion regulation, lack of emotional clarity, lack of awareness of emotions, and impulse control difficulties. For each item, participants rate how often each item applies to their experiences when upset on a 5-point scale (1 ϭ almost never to Note. N ϭ 612. Participant endorsement of the most distressing traumatic event that they have experienced in their lifetime (mutually exclusive) and the endorsement of traumatic event exposure (not mutually exclusive). This document is copyrighted by the American Psychological Association or one of its allied publishers.
ϭ almost always).
A total score and six domain scores are calculated by summing the item responses after reverse scoring appropriate items. A higher score indicates greater difficulties with emotion regulation. The DERS has demonstrated excellent psychometric properties in previous research (Gratz & Roemer, 2004) . Pittsburgh Sleep Quality Index. Sleep quality and sleep disturbance was assessed using the Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) . The PSQI is a 19-item self-report measure designed specifically for the assessment of sleep quality and disturbance. In addition to the assessment of a global sleep quality score, the PSQI assesses seven sleep dimensions: sleep duration, sleep disturbance, sleep quality, habitual sleep efficiency, sleep latency, use of sleep medication, and daytime dysfunction. The measure was first scored according to the scoring procedures outlined by Buysse and colleagues and each dimension weighed on a scale from 0 to 3. However, there is research to suggest that a three-factor scoring method may be a more adequate representation of sleep disturbances in a PTSD sample (Casement, Harrington, Miller, & Resick, 2012) ; therefore, the three-factor method was used. The three factors are sleep efficiency (sleep duration, habitual sleep efficiency), perceived sleep quality (sleep quality, sleep latency, use of sleep medication), and daily disturbances (sleep disturbance, daytime dysfunction). The three-factor PSQI has demonstrated adequate psychometric properties in previous research (Casement et al., 2012) .
Pittsburgh Sleep Quality Index Addendum for PTSD. Sleep disturbances specifically related to PTSD symptoms were assessed using the Pittsburgh Sleep Quality Index Addendum for PTSD (PSQI-A; Germain, Hall, Krakow, Katherine Shear, & Buysse, 2005) . The PSQI-A is a self-report measure designed to assess the frequency of seven PTSD-specific disturbances during the past month (Germain et al., 2005) . The frequency of each disturbance is rated on a 4-point scale (0 ϭ not during the past month to 3 ϭ three or more times a week). The measure is scored by summing the responses to form a total score. A higher score indicates more PTSD-related sleep disturbance. The PSQI-A has demonstrated excellent psychometric properties in previous research, including adequately distinguishing between participants with and without PTSD (Germain et al., 2005) .
Results
Preliminary Analysis
Bivariate correlations were conducted to examine the relationship between the covariates (age, sex, race, year in school, counseling experience) and the study variables (PTSS, the four sleep disturbance variables, and the total score and six emotion regulation domains). The correlations between covariates and study variables are presented in Table 2 . All four covariates were included in subsequent analyses due to each having a significant relationship with either a sleep disturbance or emotion regulation difficulty variables. PTSS and the four sleep disturbance variables were positively related to the emotion regulation difficulties domains, with the exception of lack of emotional awareness domain. The lack of emotional awareness domain was not associated with PTSS, PTSD-related sleep disturbance, and sleep efficiency. All emotion regulation difficulties variables were positively related in the expected direction.
Multiple Regression Analyses
A series of multiple hierarchical regression analyses were conducted to examine the study hypotheses. In the first regression analysis, the four covariate variables were entered in Step 1, PTSS was entered in Step 2 to control for the effects that symptom severity may have on sleep disturbances and emotion regulation difficulties, and the four sleep disturbance variables were entered in Step 3. The total score for emotion regulation difficulties was entered as the outcome variable for the analysis. Table 3 presents the findings of the model, which demonstrates that PTSD-related sleep disturbance and daily disturbances were significant predictors of total emotion regulation difficulties.
In order to determine which emotion regulation difficulties were independently associated with PTSD-related sleep disturbance and daily disturbances, an additional two additional regression analyses were conducted. A regression analysis was conducted to determine which emotion regulation difficulties were related to PTSD-related sleep disturbance. The four covariate variables were entered in Step 1, PTSS was entered in Step 2 to control for the effects that symptom severity may have on sleep disturbances and emotion regulation difficulties, the remaining three sleep disturbance variables were entered in Step 3, and the six emotion regulation domains were entered in Step 4. PTSD-related sleep disturbance was entered as the outcome variable for the analysis. Table 4 presents the findings of the model, which demonstrated that limited access to emotion regulation strategies is related to PTSD-related sleep disturbance.
A second regression analysis was conducted to determine which emotion regulation difficulties were related to daily disturbances. The four covariate variables were entered in Step 1, PTSS was entered in Step 2 to control for the effects that symptom severity may have on sleep disturbances and emotion regulation difficulties, the remaining three sleep disturbance variables were entered in Step 3, and the six emotion regulation domains were entered in Step 4. "Daily disturbances" was entered as the outcome variable for the analysis. Table 5 presents the findings of the model, which demonstrated that lack of emotional clarity is related to daily disturbances.
Discussion
The current study examined the relationship between sleep disturbances, sleep quality, and emotion regulation difficulties in a sample of college students reporting trauma exposure after controlling for PTSS. It was expected that sleep disturbance and poor sleep quality would be positively related to emotion regulation difficulties. The study hypotheses were partially supported in that two of the four sleep disturbance and sleep quality factors were related to emotion regulation difficulties.
PTSD-related sleep disturbances and the daily disturbances factor (Casement et al., 2012) were both related to emotion regulation difficulties. The PTSD-related sleep disturbance scale was designed to assess disruptive nocturnal behaviors in patients with PTSD (Germain et al., 2005) , while the daily disturbances factor represents sleep disturbances that occur due to physical or psychoThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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logical symptoms and the impact of these disturbances on daily activities (Casement et al., 2012) . The current findings demonstrated that both the PTSD-related sleep disturbance and daily disturbances were related to emotion regulation difficulties, which is in accordance with previous research that has demonstrated that both sleep disturbance and emotion regulation difficulties are related to PTSS (Casement et al., 2012; Germain et al., 2005) and PTSD symptoms have a clear relationship with emotion regulation difficulties (Bardeen et al., 2013; Cisler et al., 2010; Fairholme et al., 2013; Tull et al., 2007) . However, PTSD-related sleep disturbance and daily disturbances are likely representing the impact of psychological symptoms on sleep-related processes and the associated daytime emotional consequences. The current findings suggest that the relationship between sleep disturbances and emotion regulation difficulties is not just a mere extension of PTSS. When the two sleep disturbance factors were examined individually to determine which emotion regulation domains were associated, there was a fairly consistent pattern of results. The limited access to strategies for emotion regulation was associated with both the PTSD-related disturbances and daily disturbances factor, whereas lack of emotional clarity was only associated with the daily disturbances factor. The limited access to strategies for emotion regulation represents an inability to identify appropriate and adaptive ways to manage negative emotional experiences. Although the limited access to strategies for emotion regulation domain was not specifically designed to assess an inability to engage in cognitive reappraisal, it does appear to represent difficulties adjusting a negative cognitive framework when upset (e.g., "When I am upset, I believe I will I feel that way for a long time."). Difficulties engaging in cognitive reappraisal have been shown to be related to poor sleep quality in previous research (Mauss et al., 2013) . Given that sleep disturbances may also disrupt higher cognitive functions as a result of decreased connectivity between cognitive control areas of the brain (medial prefrontal cortex) and emotional centers of the brain (amygdala; Yoo, Hu, Gujar, Jolesz, & Walker, 2007) , it has been suggested that poor sleep quality may disrupt physiological functions that rely on cognitive control of emotional experiences, such as reappraisal. The current findings suggest that PTSD-sleep disturbances and daily disturbances may be related to difficulties engaging in cognitive reappraisal (i.e., shifting frameworks). Specifically, individuals may find it difficult Note. N ϭ 568. Race (% White), 0 ϭ non-White/1 ϭ White; Nonacceptance ϭ DERS nonacceptance of emotional experiences subscale; Goals ϭ DERS difficulty engaging in goal-directed behavior subscale; Strategies ϭ DERS limited access to strategies for emotion regulation subscale; Clarity ϭ DERS lack of emotional clarity subscale; Aware ϭ DERS lack of awareness of emotions subscale; Impulse ϭ DERS impulse control difficulties subscale. Note. N ϭ 568. Race (% White), 0 ϭ Non-White/1 ϭ White; Nonacceptance ϭ DERS nonacceptance of emotional experiences subscale; Goals ϭ DERS difficulty engaging in goal-directed behavior subscale; Strategies ϭ DERS limited access to strategies for emotion regulation subscale; Clarity ϭ DERS lack of emotional clarity subscale; Aware ϭ DERS lack of awareness of emotions subscale; Impulse ϭ DERS impulse control difficulties subscale.
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to identify various options they could use to regulate their emotions due to feeling emotionally overwhelmed. The daily disturbances factor was also related to the lack of emotional clarity domain. The current finding is consistent with previous research that has demonstrated a relationship between insomnia symptom severity and a lack of emotional clarity within a trauma exposed sample (Short et al., 2014) . Previous research has demonstrated that sleep deprivation reduces participants' abilities to accurately recognize emotional facial expressions (van der Helm, Gujar, & Walker, 2010; Pallesen et al., 2004) and to understand their own and other's (i.e., empathy) emotional experiences (Killgore et al., 2008) . Consistent with previous research, the daily disturbances factor is related to an inability to understand one's emotional experiences when upset. It appears that the daily disturbances factor is related to a lack of emotional clarity perhaps as a daytime consequence of the sleep disturbance.
Theoretically, it has been posited that trauma exposure may lead to the development of PTSS through physiological, cognitive, behavioral, and emotional dysregulation and that these dysregulations may also maintain PTSD symptoms (Brewin et al., 1996; Ehlers & Clark, 2000; Foa & Kozak, 1986; Frewen & Lanius, 2006) . Dysregulation in these systems will also likely lead to disturbances in other bodily functions, such as sleep. Theories of insomnia support this suggestion by identifying similar etiological pathways for the development of sleep disturbances as those identified by theories for the development of PTSD following trauma exposure. Specifically, sleep disturbances (i.e., insomnia) may develop as a result of physiological, emotional, and cognitive hyperarousal and exacerbated by behavioral processes (see Baglioni et al., 2010 for a review). There is overlap in the theoretical underpinnings of sleep disruption and PTSD development and the relationship between trauma exposure and sleep disturbances is empirically supported. The reciprocal relationship between trauma exposure and sleep disturbances makes it difficult to determine an accurate direction of causality. For example, trauma exposure alone may lead to emotion dysregulation or disruptions in emotion regulation and disrupt sleep as opposed to leading to sleep disturbances that then impact emotional processes. However, current empirical support indicates that sleep disturbances are an outcome of trauma exposure and a risk factor for the development of PTSD (Babson & Feldner, 2010) . Further, sleep disturbance leads to increased emotional activity and alterations in emotion modulation (Deliens et al., 2014 for review), which may then impact the experience of emotions following trauma. Heightened emotional reactivity following trauma exposure may be exacerbated by sleep disturbances and sleep disturbances may impact one's sensitivity to negative emotional experiences (Yoo et al., 2007) , such as trauma memories or emotional reactions to trauma triggers, leading to an increase in intensity and frequency of negative emotions. Maladaptive emotion regulation strategies (i.e., avoidance) or alterations in processes related to emotion modulation resulting from sleep disturbances (i.e., reappraisal) may then further contribute to an increase in the intensity and frequency of negative emotions. However, it is clear that sleep disturbances are related to emotion regulation difficulties, which likely becomes a vicious cycle.
Clinical Treatment Implications
The findings of the current study suggest that future research should examine the treatment of both sleep disturbance and emotion regulation difficulties simultaneously during treatment for PTSD, considering that both sleep and emotion regulation processes appear to be related to PTSD symptoms and to one another. Treatments that target only one process may not adequately address the symptoms or the mechanisms underlying the maintenance of PTSD. Previous research highlights the inadequacy of trauma-informed treatments for the treatment of sleep disturbances (Galovski, Monson, Bruce, & Resick, 2009; Margolies, Rybarczyk, Vrana, Leszczyszyn, & Lynch, 2013) and sleep-focused treatments for the reduction of psychiatric symptoms, like PTSD symptoms (Edinger et al., 2009) . Modifications of existing traumainformed treatments with targeted strategies for improving maladaptive emotion regulation has been show effective for both PTSD and emotion dysregulation (Cloitre, Koenen, Cohen, & Han, 2002) ; however, this type of modified, targeted treatment approach has not been conducted for sleep disturbances. Future research should examine modified and combined treatment approaches, given the impact that sleep disturbance and emotion dysregulation have on cognitive and learning processes, and the reliance that empirically supported treatments (e.g., cognitive behavioral therapy) place on cognitive and learning processes during therapy (see Aho, Pickett, & Hamill, 2014 for discussion). It may also be important to understand how risk and relapse rates are related to untreated symptoms during the course of nontargeted or unmodified treatments (Mellman, 2006) .
Limitations and Future Directions
The findings of the current study should be interpreted with the study limitations in mind. The cross-sectional and correlational nature of the data preclude any assumptions about causality. Future research should employ longitudinal designs in order to examine the development of sleep disturbances following trauma and the relationship that these disturbances may have on the development of emotion regulation difficulties. The sample was comprised primarily of White female college students and therefore the findings may not generalize to other populations. It would be important to replicate the current hypotheses in a community or clinical sample to determine if the findings generalize to other populations or are unique to the current sample. Similarly, it should not be assumed that the sample represents a clinical sample with clinically significant psychopathology, given that a PTSD diagnosis was not confirmed. Further, it should not be assumed that the experience of one traumatic event, which was used as inclusion criteria in the current study, will be associated with significant distress or psychological symptoms, especially in a nonclinical sample. Although previous research with a college student sample suggests that trauma-related symptoms increase in severity as the number of traumatic experiences increases, there was no association made between the number of traumatic experiences reported and a clinically relevant threshold of symptom severity (Martin et al., 2013) . It may be interesting for future research to examine the association between the number or frequency of trauma experiences and clinically significant symptoms in nonclinical samples. The reliance on self-report questionnaires is an inherent measurement constraint that also does not allow for This document is copyrighted by the American Psychological Association or one of its allied publishers.
the confirmation of a PTSD diagnosis or confirmation from a clinician regarding the nature of the traumatic experience or the various types and numbers of traumatic experiences. Future research should replicate the current study in a sample in which a PTSD diagnosis can be corroborated with other measures, such as a diagnostic interview. Related to measurement, the coefficient alphas for the three sleep quality domains were low. A variety of factors may account for the low alphas, such as the domains being comprised of a small number of items (i.e., 2 and 3 items), the assessment of sleep disturbances in a nonclinical sample, or problems with the measure altogether. Therefore, some caution should be used in the interpretation of the measure.
Conclusions
The current study is the first to examine the associated consequences (i.e., emotion regulation difficulties) of sleep disturbance following trauma exposure. The findings of the current study suggest that sleep disturbance and emotion regulation may be related beyond the individual relationships with PTSD symptoms. Further, the findings highlight the possible mechanistic relationship that may exist between sleep disturbance and emotion regulation difficulties that may contribute to the development and maintenance of PTSD. Future research will need to continue to investigate this relationship in order to improve theoretical understanding of PTSD development and maintenance, which may lead to improvements or modifications of existing treatments for those with PTSD.
